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Making a case for initiation of a systematic 
methodology that would predict and evaluate the potential social 
ramifications of scientific research, this monograph presents: (1) a 
review of the^general lack of social concern among scientific 
researchers and rationale for utilization of scientific agricultural 
research as initiator of social prediction policies and techniques, 
(because agricultural research is systematic, incremental, applied, 
and funded via public resources) ; (2) a section on developing the art 
of social prediction which includes a state of the art review, a dual 
approach to social prediction (development of predictive and 
^•evaluative methodology), the potential advantages of social 
prediction (better understanding of the possible outcomes of a piece 
of research facilitates the process by which public policy is formed; 
practical concerns can be better dealt with as methodologies of 
prediction and evaluation develop; and analyses of the results of 
projected research can facilitate long range planning, and benefit 
specific groups); (3) a section on the implementation of predictive 
and evaluative approaches which includes the functions of prediction 
(emphasis on the role' of a "predictive advisor"), the functions of 
evaluation, and the past experience of environmental-impact 
statements; and (U) appendices which include an exemplary 
administrative structure and social-impact statement. (JC) 
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Preface 



This study is the first segment 9f a three-part research project. The 
companion* pieces will be case studies oif the<^omato harvest-er and of an 
anticipated lettuce harvester. "The tomato harvester represents ^ innovation 
of the recent past that has produced, arKi - con^nues 'to produce, a variety of 
significant changes. The mechanical lettuce harvester will be studied to . 
develop a predictive statement on* the social effects of this proposed techno- 
logical innovation. ^ 

The tTiree studies are designed to illustrate an approach to facilitating 
the process by whi'ch natural and social scientists can combine skM^ to 
produce a productive effort that can benefit society. This stuciy^^ankly 
acknowledges the difficulty in obtaining such a combination of skills and 
approaches. It represents, nevertheless, an attempt to initiate a discussion 
to facilitate ^ke development of a new direction in scientific research: 
prediction and evaluatioa of the social effects of such research. 

Research for this report was supported by the Agricultural Experiment 
Station of the University of California, Davis. Brad Austin, Vicki Bol^m, 
Bill Sheltoa, and Bob Thomas, students at Santa Cruz, helped enormously in 
the necessary research. I am grateful to Valerie Ar.ierson, Robert Loomis, 
Michael O'Brien, Michael Zahara and Mar'tin Zone of the* Univer si ty of California 
Davis, and Bert Hoyle of the West Side Field Station for the cooperation shown 
my studenps in July 1973. Suggestions and comments by Alex McCalla, Donald 
R. Ni^sen, and Orville Thompson of UC Davis have also been helpful. The 
manusQriipt has benefice^J from critical reading by Dorothy Nelkin, Dennis 
ldcE/bcaK:h, and William Robinson. Amy Barton, project cOordinatot, has provided 
research and editorial support throughout. 
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SOCIAL SLEEPWALKERS:" SCIENTIFIC AND TECHNOLOGICAL 
RESEARCH IN CALIFORNIA AGRICULTURE ^ - 



"The progress of Science is generally regarded as a kind of clean, 
rational advance along a straight ascending line; in fact, it has followed' 
a zig-za:g course, at* times almost more bewildering than the evolution of 
political thought. The history of cosmic theories, in particular, may 
^ without exaggeration be called a history of collective ot^essions and 
controlled schizophrenias; and the manner in which some of the most impor- 
tant individual discoveries were arrived at reminds- one more of a sleep- 
walker's performance than an| electronic brain's." (Koestler 1959, 15). 

In his study of the emergence of modern cosmologiesl theory, Arthur 
Koestler used the metaphor of the sleepwalker^..fe<r"3e3cr ibe the lurchings 
and staggerings of Copernicus, Kepler, Galifeo, and Newton as they groped 
toward the explanation that put the sun rather than the earth at the 
.center of our system. This obvious fact, that scientific discovery is 
more a series of accidents than logical and theoretical development, seems , 
to be continually forgotten in the scientific* enterpVse. Even the most 
impressive scientific di-scoveries are more the result of "sleepwalking" 
than of a conscious process of rational deliberation. 

The work of scientists can be called "sleepwalking" in a second sehse 
as well: most scientific discoveries are made with little or no recognition 
that they tiay have staggering effects on society. The second form of 
sl^epwalkijig might be called "social sleepwalking «!" It is now common to 
consider the tremendous social changes that have been produced by scientific 
and technological innovation after the fact .** However, the state of , the 
scientific enterprise remains one in which the social potential of research 
aftd development receives little thought before a research project is under- 
taken.* Thus, not only did Henry Ford and other pioneer^ in the development 
of the automobile fail to consider the effects their work might have on the 
structure of cities and the international ecbndmies pi the petroleum indus- 
try, but most of us would regard it as perfectly natural for such a consid- 
eration to be Ignored. 



* No distinction is made here between natural and social science; both 
approaches, developing a rational, analytic system for examining phenomena * 
and predicting outcomes, are regarded as sharing a common base despite the 
obvious differences ih approach and methodology. ^ *^ 

** The literature on post-f^cto analyses of technological innovation is 
voluminous. See, for example, Technolog^^ and Culture , Weiss (1971), Spicer 
(1952) for a few examples. Studies in agricultural innqvations have also 
been made, though less voluminous; see, for>axample, Bertrand (1951) and 
Rogers*(1960). 



In a somewhajt similar fashion, the scientific developers of th^ atom * 
'and hydrogen bombs were, at best, inadequately aware of the tremendous 
social impact of their actions. It was only^w^th the final development 
of the bomb that the»moral con^sequences of its destructive power, rather 
than the impact o'f the technology., became ^n issue of magnitude to the 
developers. ' , , ^ ' 

Even today, when scientific research: continues to represent ^ major 
social investment, scientists and technologists go about their work socially 
unconcernecf, largely indifferent th the social effects of their discoveries. 
Few or no checks exist to weigh the consequences of their success ^on 
society. Despite some sti'rrings toward such evaluation, knowiege of social 
consequences in scientific enterprise remains in a Neolithic state. • 

Given this context, it would hardly be fair to expect that a highly 
developed state of consciousness should exist among agricultural scientists 
and researchers: ther^ has been no need for them to be any more concerned 
with the social consequences of their research , than other scientists. And, 
despite a f ew .ind ications that some social concerns have developed among 
some agricultural scientists and techno l]>gists in California, prevailing 
indications are that most of them are typical of the breed from which they 
spring, 

, To a considerable degree, lack of interest irt social consequences is 
a reflection of the utility of the division of labor. As labor in society 
has become more divided (Durkheim, '1947), it' has produced enormous ef^fective- 
ness in scientific productivity as well as o^er fields. A concomitant 
effec^: has been to compartmentalize scientific producers so that they ignore 
the elements *of a project immediately outside their disciplinary purview. 
Compartmentalization not only se^jarates scientists from other scientists, 
it divorces them from considering anything as remote as "social consequences. 
In recent decades, systems analysis and interdisciplinary studies represent 
approaches develop^ to overcome some of the handicaps consequent on 
specialization. Often, however, these attempts have simply introduced new 
forms o^ specialization rather than a systematically integrative approach. 

Most people believe fhat their work live\ are already complicated 
enough without worrying about how their work wtII affect others. Thus, 
while the division of labor-^has produced significant effects- in terms of 
scientiric productivity, society reels and staggers from the social impact 
of the scientific successes of previous years and decades. Only when 
social problems reach a certain magnitude do they begin to obtrude on 
public consciousness. And, then, the attempt to' cope often follows the 
practices of the past: scientific analysis of tiae problem, a strategy to 
deal with it, and almost complete ignorance that any "solutioil" breeds 
future considerations with which society will have to grapple. Recently 
this has beep embodied in the approach of the "technological fixes," in 
which, a technological input is believed to have the capability of producing 
solutions to complex social problems.* 



^'or a discussion of "technological • fixes" see Nelkin, 1973. 



While this issue can be discussed normativQly or philosophically, 
the intent is not to treat it this way here, kather, the obvious point 
mu^t be made and reemphasized:- since the work of some people will affect 
others it makes sense that when an enterprise is undertaken that might • 
affect the lives of others, some attempt should be made to ^l^ermine how 
human lives, society, and the world will be aftec^ted. 

This report constitutes an attempt to get such'' a process und'fer ^ay. 
It should be emphasized at the outset that the art of social prediction 
is in a primitive state. It must also be stressed that this pr imitiveness 
exists in the social science's as well as the physical 'sciences. As ' 
Merton (1957, 93-101) has pointed out, post-facto analysis has been a 
pervasive element in the social-science approach. In this respect, then, 
there is no basis for social scientists to take a superior' stance vis-a-vis 
physical scientists; neither have developed modes of analysis useful for 
predictive purposes. 

If, the state of the art of social prediction is weak, the argument 
is strong fpr initiating a^bre coherent art, a stronger predictive capa- 
bility,* Science has been too l^ng involved in social sleepwalking; yet 
the consequences become ever more significant as population increases and 
.as world integration develpps. The need to make a, start in the development 
a methodology of social prediction becomes all the more vital as science 
and technology increasingly dominate our lives. 

That such a beginning is overdue is clear in the interest of ^ome 
scientific circles in technology assessmehc (Brooks and Bowers, 1970), 
Some early attempts at such assessment are now getting under way (Bbwers 
aad Frey, 1972), The creation^of a Federal Office of Technology Assess- 
ment in response to demands for better knowledge of the effects of tech- 
nology also indicates the growing interest in this subje^ct,* Thus, study 
of the social consequences of scientii^ic research appears to be an id^a 
whose time has cone, , ^ 

« > 

In approaching the complex which' has developed in scientific agri- 
cultural research as a potential locus for initiating social prediction, 
the orientation is to call again on in important complex to make a 
basic contribution to the generation of knowledge. The ag-ricultural 
sciences appear suitable for such A start because of four distinctive 
features : 



* The creation of OTA ha^ not been universally acclaimed. See, for 
example, the critical comments by Peter Drucker, New York Times » March 15, 
1973, Drucker agreed that the OTA would create a "full employment law- 
for second rate novelists*' and contended that it was neither possible 
nor desirable to assess major new technologies. He subsequently repeated 
this criticism while endorsing the utility of technological monitoring , 
(N, Y, Times, April 8, 1973, Section III)i Drucker's views stimulated 
a host of comments (Cf ,, N. Y. Time^ April 22, 1973, and May 13, 1973, 
Section III), ^ 
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Research in agriculture is systematic , generating- 
knowledge over a range of problems from' the mo^t basic 
and theoretical to" the most applied and practical. 

0 Agricul/tural research is incremental , involving a 

series of differentiated studies that accumulate over 

time and have sd*cial effects ih relatively constrained 

and limited situations rather than being as globally 

influential as many other forms of research. / 
f I 

• Because of the fundamentally applied character of 
agiJicultural research in dealing with more effective 
production of food and fiber, agricultural research has 
a tendency to produce social effects m^re immediately 
than other forms of research. . 

Agricultural research is heavily funded throug^h 
public resources , and the outcomes produced through * 
such research should be amenable to considerations of 
public policy. Thus, it is suggested that public debate 
on the outcomes of publicly funded research would produce 
more ratianal decisions as to the direction of research.* 
The delineation of research problems woul^i^ cor^tinue to 
rest with scientists; the decision as fo which research 
problems to study would increasingly become a matter of 
publio discussion. 



Developing the Art of Social Prediction . 



The State o f the Art 
J ^ 



Post-facto analys-is of science and technology, as well as of technical/ 
administrative procedures, has been the prevailing mode of approach to an 
understanding c^f social effects ( Technology and Culture ; Selznick, 1953; 



^ -One issue which should be dealt with at this point is that of maintain- 
,in^ an ostensibly fi*ee and open science "unhindered by political influences. 
When scientists oppose the "pressures*' created by Congress for the directi(^n 
of research or argue for "free" and open research, often with public tax 
funds supporting ^uch wo^, the argument fundamentally boils doim to groups 
of disciplinary professional's making the decisions as to the directions of 
research. S^e, for example, "Physicist Scores Researc^ Trend," New' York 
Times, October 7, 1973, p. 28. -No attempt is made here to argue that 
scien*tists should be constrained in the 4irecti,dn of their research. If 
public funds are involved, however, the public' should have the right to 
know the purposes, of such expenditures. Further, if a scientist could y/^ 
predict that the outco'me of a discovery would be* socially catastrophic, 
should he be permitted — or permit himself — to indulge intellectual curiosity? 
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Banfield, 1951). In addition to technology assessment, two additional 
approaches to a better assessment of processes of change are worth noting. 
First, PPBS, now utilized by many goveAiment agencies, and similar systems 
found elsewhere represent an attempt tc/ measdre the degree to which 
objectives are attained and at what costs. In this sense, PPBS is not 
a predictive system as much as it is one intended t(j produce a more 
vigorous and continuing evaluative process. Second, within social science, 
evaluative research has/,emerged as an attempt to assess more accurately 
, the effects of programs intended to produce planned sc^cial change. 

Evaluative research crystallized during the Late 1960's as an element 
in the War on Poverty (Moynihan, 1960; Sundquist, 1969) although it had 
earlier antecedents (Suchman, 1967) and has had, consi^ierable follow-up 
work,(Caro, 1971-; Rossi and Williams, 1972; Weiss, 1972). The need for 
more rigorous evaluative research flowed from the proliferation of 
innumerable evaluative reports commissioned as a result of programnjatic 
requirements by the Office of 'Economic Opportunity during the final stages 
of the late War on Poverty.. Many of these reports were little better 
^^^fehan elaborate puff-sheets commissioned b^ poverty agencies to justify 
their exi-stence and the need for anrrual refundiilg. Most of this work was . 
not only self-serving and unnecessary but there was little cumulative ^ 
developmei\jt of analytic methods to provide guides for S" more effective^ . 
evalua/tive methodology. 

If little methodolQgical development has occurred, the e\ialuative 
efforts of the War on. Poverty have* at least alerted many^sociaj. scientists 
and polioy-makers to the need for a continuing assessment of programs 
of planned social change, ^though the art remains weak in methodology, 
the basis^Jias been created fpr continuing evaluation as well as post- 
facto evaluation. 



A summary assessment of the state of the art therefore indicates: 

First, there exists almost no predictive or continuing assessment 
of the social effects of scientific and/or technological developments. 
Further* except for a *f ew primitive developments, little thought or 
consideration is being given to this problem except in a few remote 
segments of the scientific research establishment. 

Second, some primitive beginnings have been made in evaluating 
programs of planned social change. This approach emphasizes the concept 
of evaluation during the implementation of su^h programs, although 'they 
also contain aji implicit intention of assessing such programs predictively . 
EvalCiative research has been given some consideration in a few segments 
of the ^ocial-science research establishment but remains a relativ-ely. 
eso teric^phenomenon • *^ y 



* Few catalogs of colleges and universities examined in recent years 
offer, for example, pourses in'evaluative methodology^ * 

* , 8 
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A Dual Approach to Social Prediction 

This assessment of the state of the art suggests the need for two 
distinctive approaches to social prediction, whether results investigated 
are thfe consequences of scientific and technological research or x>f 
programs of plann'ed social change. 

Fifst, there is a need for developing a predictive methodology— 
sets of methods that can be utilized, whether by scientists or social 
scientists, to grapple with a better understanding of the intended 
outcomes of a specific piece of research. In many respects, predictive 
methodology is implicit in all programs' of planned social change; thus 
the task of predictive methodology as far as social science is concerned 
is to make predictions more explicit, conscious, and deliberate. In 
the case of the natural sciences and technologies, the intended outcomes, 
as far as society is concerned, of a given piece of research are given 
consideration by researchers only in the rarest of circumstances. 

Second, the need is also clear for a second methodology, evaluative 
methodology . Evaluative methodology is seen as a process of assessing 
. a set of outcomes of the introduction of science (whether natural or • 
social) and/or- technology during and after the development of an innova- * 
tion. Thus, the distinction between predictive methodology and evaluative' 
metjiodplogy is that the former seeks to develop methods which will 
facilitate better predictions concerning outcomes, and the latter develops 
methods that assess outcomes as tlley occur. 

Conceptually and analytically, there is a distinctive difference 
between the two approaches sin^e a predictive methodology must develop 
frm a more* uncertain basis. Evaluative methodology, in contrast, 
begins with som^ implicit sets of expectations concerning outcomes;^ 
this provides some guidelines within which evaluative research can 
occur. While evaluative methodology must be concerned with outcomes 
that are' latent as well as those which are intended , the capability 
of assessing a pro'cess while it is under way makes the development 
of such an. approach simpler than developing a predictive capability. 

Potential Advantages 

Several distinct advantages are seen in such predictive and 
evaluative capabilities. 

* I 

First, a better understanding of the possible outcomes of a piede 
of research can facilitate the process by which public policy is formed. 
At present, no ejcplicit criteria exist ag to why one piece of research 
should be done as against another .^Various groups that participate in 
the decision-making process in political life may hold such criteria 
explicitly to "themselves, but there ig rarely a public discussion about 
such criteria let alone. about whether a distinctive thrust in researcJi 
will produce outcomes held to be socially valuable. Developing a mofe 
rigorous capability, for predicting and evaluating outcomes will facilitate 
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the process of public discussion on the utilities of research, e.g., 
what research is regarded as socially useful.* 

Second, many practical concerns can be dealt with better as 
methodologies of prediction and evaluation develop and gain sophisti- 
cation. Considering ^these concerns solely from the viewpoint of the 
most immediate participants in agricultural production, various practical 
developments can aid the different, parties in agriculture by handling 
the process of change with greater facility. 

Growers, for example, mainly experience change in agriculture as 
a process of grappling with immediate or impending problems. Whether 
the problem is an immediate one such as a new strain of disease, or 
impending in the form of a long-range constriction of the labor supply, 
the tendency is largely to deal with such problems on an ad hoc basis: . 
most long-range problems tend to be overwhelmed by the immediate and 
impending. Thus, developm^t of predictive and evaluative methodologies, 
focuses attention on long-range developments and can provide contexts 
for better planning and adaptation on the part of growers. ^ 

From the viewpoint of farm workers, change is not the result of a 
conscious and deliberate process but simply one in whixh, for example, 
the number of workers needed for a particular crop is smaller this year 
than last. Workers are left mainly to themselves to deal with such 
problems although agencies exist intended to connect them with new 
sources of employment. The inability to assess future labor requirements 
more accurately precludes planning for a transition to new skills. Man- 
power training programs have tended to^ functioii more simply to develop 
occupational skills than with conscious understanding of trends in the 
market. Retraining and better communication concerning developed occupa- 
tional skills could be facilitated by a more accurate understanding of 
what is going to happen in agriculture in, the next half-decade. 



* The intent here is to establish a situation similar to that expressed 
as existing in the California Farm Bureau where **no member questions his 
right to hive a say in the development of policies and the operation of 
the Farm Bureau. How much better off society would be if this same 
attitude extended to other institutions." (Allan Grant, "President's 
Message," California Farm Bureau Monthly , September 1973.) Mr. Grant 
paradoxically goes on to attack a group of faculty in the University of 
California which ."is pressing for adoption of a« proposal which would 
subject all research tmdertaken to a social value test." In fact it 
is not now possible to implement a social-value test for research outcomes 
since there exists no predictive capability and only primitive evaluative 
capability. The point is that the development of methodologies concerning 
social outcomes is crucial before citizens can have a better say about 
flie development of policies in the operatioa of our society. ' 
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Better analyses of the results of projected research in the agricultural 
sciences can also facilitate long-range planning in the broader society 
as well a's benefit 'other specific groups affected more directly by changes 
in agricultural pjroductio n methods. 



Implementing Predictive and Evaluative Approaches 

Implementing an approach to prediction and evaluation of results 
of scientific and technological research will clearly create a number of 
new problems- in an agency such as the Agricultural Experiment Station. 
Since new procedures would inevitably face scientific investigators 
with demands for which they are relatively unprepared, some coolness to 
this approach can be expected. Moreover, the process by which investi- 
gators must anticipate outcomes before undertaking research will surely 
introduce a great many personal uncertainties. Even so, it should be 
evident that the development of more effective predictive and evaluative 
capabilities will have strongly beneficial effects for the operation of 
institutions such as the Experiment Station. . . 

The first need is a method that creates a basis that makes prediction 
and evaluation possible. In proposing a specific procedure, it is neces- 
sary to emphasize that what is envisioned must begin in the most tentative 
of ways and that no great expectations can be had that, in the initial 
phases, the proposed procedure will operate with smoothness or have great 
accuracy. bk)t much can be expected in the beginning; but unless a beginning 
is made, lefes can b^e expected in the future. An estimated time frame of 
approximatei^i^^t^n}^ must be allowed for development of predictive and 
evaluative capabiTities. What is needed is a structural exigency, estab- 
lished within the Experimeat Station, so that meaningful and practical 
attention will be paid to developing predictive and evaluative capability. 
As a beginning, it would be advisable to require a Social-Impact Statement 
for each proposal submitted to the Experiment Station for research support. 
The basis for such a Social-Impact Statement already exists within the 
proposal request format used by the Agricultural Experiment Station in 
the allocation of funds. A number of questions already deal not only with 
the intent of the research but with the outcome of the research as well, 
^e Soci.al-Impact Statement should consist of a number of questions that ^ — ^ 
might appear as follows: 

1) Who may be affected either directly or .indirectly by this ^ 
research? ' 

2) How will these effects be manifested on different groups 
in society or in society generally? 

3) When might these effects be expected? What are the Jhort- 
term effects? What are the long-term effects? 

4) l^at areas of expertise other than your own might be 
consulted for evaluation of this research? 
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It is probably valid to assume that, from an investigator's 
viewpoint, a Social-Impact Statement will be only an additional 
imposition on an already overlong number of requests for information. 
However, although ^nost investigators fill out the requisite forms 
paying due attention to the delineation of the problem proposed for 
research, . the methodology to be used in investigation of the problem, 
and the budget, most pay little attention to such subjects as would 
fall under "justification." It is precisely the issue of justification 
that the Social-Impact Statement would bring sharply into focus. 

It is not enough, however, to require a Social- Impact Statement. 
For such statements to provide an input into research development, formal 
units will have to be created to examine and analyze the Social-Impact » 
Statements ov^r time*j^ A structure that could ensure the effectiveness 
of the Social-Impact Statement would be a "Predictive and Evaluative . 
Methodology Unit." Some specific suggestions for developing this unit 
structurally are included in Appendix 1. It is important here to note 
the functional activities that will be necessary for such a unit to 
^operate vis-a-vis the Social^^Sipact Statements. * 



The major emphasis probably required in the initial phases of 
developing predictive capacity will likely center on encouraging investi- 
gators to overcome a natural reluctance to move into uncharted areas and 
to give them the best technical assistance available, given the primitive 
state of the art, in developing their Social-Impact Statement. Beyond 
inserting a new set of questions that implement the social-impact statement 
requirement, therefore, it would be advantageous to create a new functional 
role of " predictive advis^ ." 

Such a role should be concerned with: 

1) Meeting with investigators as a group and on an individual basis 
to explain the character of the Social-Impact Statement and to explicate 
the state of the art with respect to predictive techniques as well as to 
elucidate the specific techniques presently available. 

2) Working with individual investigators to help them prepare 
Social- Impact Statements for specific projects. 

3) Serving as an immediate review mechanism for all Social-Impact 
Statements and to provide suggestions to investigators who have not 
availed themselves of such services for improving their Social-Impact 
Statements. ♦ . , • 

4) Provide information to internal-review committees on the qualities 
of Social- Impact Statements. « 



The Functions of Prediction 
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Over time, as experience develops, the work, necessary in providing 
predictive capability will invariably expand and become more sophisticated. 
An important formal responsibility of incumbents in such a position would 
concern contributions to the evolution of this field. Such a requirement 
should be formally incorporated into .the job description and be made part 
of the review process of a person's work. 

The Functions or Evaluation • 
Iff* 

Although ifi^ictive analysis can be^n as soon as th^re is a 
requirement that Social-Impact Statements become part of a research 
proposal, evaluative analysis will become feasible only as research is 
completed and the findings dispersed and implemented. 

The functions of evaluative analysis are seen as: 

1) Initially and declining over time, evaluation studies should be 
conducted of past research to elucidate general approaches. A small 
number of projects, ranging from the aost immediate and practical research 
in terms of social consequences to the most theoretical research, should 
be defined for p^ential i nve s t iga t ion . Ini t iall y , the c rue ial criter ion 
for selection mighjt be to choose projects defined as successfully completed. 

2) As Social-Impact Statements accumulat-e, the e.valuative unit can 
selbcx a range of research projects from which social consequences could 
be studied. Th'is would mean that^ while research projectsa^je being 
completed, evaluators would examine on a continuing basis how research 
findings are implemented. Consequences should be studied while the effects 
of the research are actually in process. In selecting a range, attention 
should be given not only to having a selection of projects ranging from 
theoretical tc^ practical , but also to Social- Impact Statements prepared 
solely by an investigator and tho se prepared with the ass is tance of 
personnel from the predictive unit. 

3) Evaluators should provide appropriate feedback as impacts are 
determined so that evaluators can clearly define the differences between 
the original Social-Impact Statement and the outcome as empirically 
determiaed. Such feedback should go directly to the investigators who 
originated^ the Social-Impact Statements. 

4) Evaluators $hould generate methodological suggestions to 
predictors for improving predictive capability in preparation of Social- 
Impact Statements. 

5) Evaluators should be held responsible for contributing to the 
formulation of an evaluative methodology serving broader interests by 
developing vigorous evaluative capability. 
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The Experience of Environmental-Impact Statements 

While no systematic analyses have yet appeared on the legal 
requirements for environmental-impact statements and the consequences 
these have had on the planning process, some tentative impressions are 
possible from having wa^chfed the requirement implemented in a number 
of local situations. 

Fi^st, it is clear that the requirement for environmental-impact 
statements has not stopped the process of planning and land development. 
After an initial period of shock, the process has been reestablished. 

Second, there have burgeoned a number of organizations and procedures 
necessary to fulfill the technical requirements of the law. The resulting 
statements range in quality from thorough and solid analyses of anticipated 
impacts on environments to the shoddiest impressionistic statements. » 

Third, an important element in the environmental-impact statement 
procedure is that the fundamental assumptions of a developer become subject 
to public scrutiny. 

Finally, unless an involved citizenry has the technical capability 
to study, environmental-impact statements and a commitment to deal with 
them, such statements will have little meaning for the planning process, 
which will thus return to the exclusive preserve of interested parties 
and techaicians, e.g., developers, planners, and politicians. 

The experience thus far obtained with environmental-impact statements 
as applied to a requirement for the preparation of social-impact statements 
would indicate that the initial shock period will rapidly be ove);"come as 
investigators learn to fulfill a new set of expectations and as technical 
advice is made available to them through personnel capable o*f fulfilling 
the predictive functions. Further, it would appi^ar to be useful to seek 
some means by which a more public review of resear^ proposal^can be 
obtained. "Public" in this context does not necessrarily mean a public 
hearing conducted before public planning bodies. Rather, the intent is 
to get beyond the 'restricted in-house review procedures currently operating 
within th^ University and to open the review process to a University 
public. Such a development would be new and would inevitably create a 
great deal of unease among investigators. The need for a broader review 
process, involving the university "public" at a minimum, would appear to 
be necessary in a period. in which research funds are continually being 
restricted and political leaders. are calling into question the utility 
of massive expenditures for such research. Simply put, if the university 
wishes to have continued public support for research it must develop more 
public means by which research proposals are reviewed. Finally, the 
experience with environmental statements indicates that the best situation 
will occur precisely when a university public can interact with Social- 
Impact Statements. The creation ot a critical and informed audience serves 
as a device for developing a base to support research, not simply to 
restrict it. 
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Appendix 1: Administrative Structures for Implementing 
Predictive and Evaluative Functions 



The functions discussed earlier can be administered in a variety 
of ways. This app'endix suggests means of implementation to fulfill the 
functions elaborated. Other means can be devised and may be suggested 
by readers. These specific suggestions should not detract from discussion 
of the substantive proposals embodied in the report itself. This appendix 
deals initially with a proposed organization structure and then examines 
some personnel qualifications seen as necessary to fulfill the functions 
described. It 'is conceived as fitting within the organizational structure 
of the University of California and its Agricultural Experiment Station, 
but the basic ideas can be applied in other contexts. 

Organizational Structure 

It would appear useful to create a single administrative entity 
within the Agricultural Experiment Station that would have a certain 
degree of autonomy. Since the proposal deals only with research} funded 
through the Station, the proposed entity should be part of that Station. 
At the same time, the Agricultural Experiment Station has a lengthy 
history, with many comfortable social relationships developed within it 
over the years. It would be advantageous to obtain some degree of auto- 
nomy for the proposed organization so that its work can be reviewed by 
an audience not enmeshed in the continual day-to-day work of the Experiment 
Station and the College of Agricultural and Environmental Sciences of the 
University of California. 

This goal can be reached by creating an advisory committee composed 
of faculty to review the work of the entity and advise the^ice-President , 
Agricultural Sciences. The work of such an advisory committee should be 
public in the sense that its reports should be matters of public record 
within the University. The conmittee should be composed &f individuals 
who are part of the agricultural organization of the University as well 
as those with professional competence but without such a relationship. 

The specific entity suggested, a Predictive and Evaluative Methods 
Unit (PEMU), should distinguish organizationally between the functional 
activities of prediction and evaluation. This can be accomplished by 
the formation of distinctive subunits, one dedicated to providing 
predictive capability and the other to evaluation. Because of the inter- 
relationship between the two activities, it would appear advantageous 
to maintain some degree of coordination while differentiating the work 
of the subunits. This can be accomplished organizationally and geogra- 
phically. Organizationally it can be resolved by creating a single 
entity, the Predictive and Evaluative Methods Unit, with a directing head, 
and two subunits. Organizational separation can be enhanced by geographical 
dispersion: thus, it might be advantageous to house predictive personnel 
on campuses where the major research efforts are housed, e.g., Davis and 
Riverside, while locating the evaluative subunit at another location. 
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The organization chart for the suggested Predictive and Evaluative 
Methods Unit, is shown in Chart 1, page 14. 

Personnel Characteristics 

The pool of scientists — natural and social — with pdmpetence to sustain 
predictive and evaluative analyses is presently small; the specific area? 
to be developed are primitive. Accordingly, it is possible to suggest 
the characteristics or requisite personnel only tentatively, and to indicate 
some measures necessary to review their work. 

The types of scholars necessary to fulfill predictive or evaluative 
responsibilities will be rather similar; at the moment, it is not clear 
that the work necessary for predictive analysis will be significantly 
different, in terms of personnel requirements, from that of evaluation. 
The personnel types suggested should be not only scholars of proven research 
competence in existing fields or disciplines but ones who experience an 
urge to explore uncertai-n areas. It would seem certain that interdisci- 
plinary strength, e.g., persons not focused on a single disciplinary ^^ 
approach, will be necessary. It would also appear important that such 
personnel be sophisticated in qualitative as well as quantitative methods. 
Qualitative analysis is essential to elucidation of latent -elements that 
are part of any change process. Sophisticated quantitative capability vill 
be necessary to support the need for the development of criteria for 
measurement. There is a strong likelihood that personnel with distinctive 
competence in systems analysis and/or operations research might be necessary 

One difference, at least initially, between personnel^ fulfilling 
predictive functions and those involved in evaluation centers would be 
that predictive personnel need to be able to work with a wide range of 
investigators in facilitating the preparation of social-impact statements. 
Accordingly, this would indicate a need for strong interpersonal skills- 
and abilities that would be less requisite for evatuative personnel. 

It would undoubtedly be advantageous for predictive and evaluative 
personnel to have instructional responsibilities. Instructional require- 
ments could provide a useful opportunity to confront a critical audience 
on a continuing basis. Such an audience may well have values discrepant 
from those held by investigators, and instruction cuuld provide a valuable 
intellectual exercise ground. Potential clashes over values will create 
a useful tension for the staff of the Predictive and Evaluative Methods 
Unit (PEJIU) in that it should make them sensitive to the conflicts of 
interests that can and do exist over the social consequences of research. 
Departmental affiliation would be useful for those carrying on instruc- 
tional functions. • Teaching and departmental alliances will throw PEMU 
staff into contact with peers and will institutionally^ review procedures 
necessary to critical judgement of their work. Staff should be attached 
« to interdisciplinary units rather than to single discipliae units, so they 
can develop awareness of the effects of research in'^a variety of fields. 
Thus, not only will the potential effects of research in other areas be 
accounted for, but developments which may be of use to other disciplines 
cak be shared. 
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Chart 1{ Organizational Structure for Predictive and 
Evaluative Methods Unit (PEMU) 
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Appendix 2: Social-Impact Statement for this Study 

(Hiis appendix has been prepared as an example of how a social- 
impact statement might respond to proposed Questions • This statement 
was prepared after the fact rather thali before; in other respects, , 
however, the statement responds as accurately as feasible to the questions 
asked.) . . 



1) Who may be affected dire^ctly or indirectly by this research? 
/ , ^ 

This project is expected to affect a number of campus research constit- 
uencies directly and indirectly. Researchers seeking funding through the 
Agricultural Experiment Station .will be affetted immediately, should such 
a proposal be implemented, by bei|g required to ^spond to a number of 
questions with which they have had little ejtperience and^^bout which they 
claim little or no expertise. More indirectly, they will e:^^er ience 
distinct concerns about the issue of accountability ^ e.g., the long-range 
effects of their work. Over a period, as predictive and evaluative tech- 
niques , improve an(i become part of a transmittable body of knowledge, 
researchers will have to familiarize themselves with the basic parameters 
of such knowledge, which may have some broadening influences on their work. 

University^ administrators will be affected less directly than researchers 
but will experience problems in delineating criteria for determining how 
research allocations should be made. The issue of accountabi'lity will 
become more pressing for administrators than for researchers, especially 
if research support from public resources continues to decline or remains 
steady . 

Elements external to the university will be affected indirectly and 
in the long run.^ The effect should clarify the nature of research and the 
social groups effected most directly. 
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1'2) How will these effects be manifested on different groups in society 
and 4^'society generally? 

i * <9 

The immediate groups to be affected are researchers on University 
campuses and administrators. A second category will be social groups 
that benefit from the conduct of university research. Research currently 
tends to benefit some groups more than others; the requirement that 
researchers prepare social-impact s tatements •<^ill make groups more aware 
of the resource allocation process. A third 'category . that may be affected 
i&v groups wTiich potentially can benefit from university research but are 
not currently benefiting; -whether they will seek to delineate potential 
benefits is not clear. 

The general effects in society should be to make more clear the 
political issues involved in resource allocation for research purposes. 
In this respect, it will simply add some new elements to the political 
pr.ocess without, in all likelihood, changing the character of that process. 
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3) When might these effects be expected? Vfhat are the short-tertfi 
and long-term effects? . * ^ 

Two concrete short-term effects might be: 1) tke creation of four 
high-level jobs; and 2) the need for researchers to eome to terms with 
. public demands — in particular*, ada]\ting to the notion of public account- 
ability for their research activities. ' ' 

Long-term- effects are more difficult to predict. It is reasonable 
to anticipate some significant interaction between soci^ and natural 
sciences. The proposal could stimulate new work in systems analysis and 
interdisciplinary research. The development of predictive and evaluative 
capability would invariably affect, the character of a political discussion 
about programs involving social change. 

Long-range effects can be expected to b^ felt only after about five 
years of experience or tiore. Time will be necessary to develop a base of 
predictive statements and gain experience with this methodology; an even 
longer period will be necessary to determine the utility of evaluative 
research. 

It can also be expected that an important distinction will develop 
between theoretical and applied research, with impacts being felt, predict- 
ively and evaluatively , much earlier with the latter than the former. 

Groups with different interests in agriculture should become more 
articulate. This may create an Increase in attempts* to structure research 
output. There may therefore develop more research marketing orders as 
commodity groups push for sustained research. Through marketing orders 
and commodity pressure groups, research funds may become increasingly 
available for specific mission-oriented research. It is possible that 
there will be a higher degree of interaction between the legislature and* 
organized commodity groups. 

4) Are there any areas ^f expertise other than your own that might 
be consulted for evaluation of this research? ' , ^ 

A great many. Helpful for this particular project would probably be 
consifltation with economists, physical scientists, other social scientists, 
systems analysts, community developers, and assorted special- interest groups 
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